Developmental regulation of processing alpha-mannosidases and "intersecting" N-acetylglucosaminyltransferase in Dictyostelium discoideum.
We have identified three developmentally regulated oligosaccharide-processing enzyme activities in Dictyostelium discoideum. Two different alpha-mannosidase activities present at extremely low levels in vegetative cells are expressed during development. The first of these activities (MI) rises sharply from 6 to 12 h of development whereas the second activity (MII) rises sharply from 12 to 18 h of development. MI acts on Man9GlcNAc, which it can degrade to Man5GlcNAc but is inactive toward p-nitrophenyl-alpha-D-mannoside (pnpMan). MII acts on pnpMan but not Man9GlcNAc. These activities are distinct from each other and from lysosomal alpha-mannosidase activity as demonstrated by pH optima, substrate specificity, sensitivity to inhibitors and divalent cations, developmental profiles, and solubility. The characteristics of these developmentally regulated alpha-mannosidase activities are similar to those of Golgi alpha-mannosidases I and II from higher eucaryotes, and they appear to catalyze the in vivo formation of processed asparagine-linked oligosaccharides by developed cells. In addition, developed cells have very low levels of a soluble alpha-mannosidase activity, which is the predominant activity in vegetative cells. This soluble vegetative alpha-mannosidase activity has properties that are reminiscent of the endoplasmic reticulum alpha-mannosidase from rat liver. The intersecting N-acetylglucosaminyltransferase activity that we have described recently in vegetative cells of D. discoideum (Sharkey, D. J., and Kornfeld, R. (1989) J. Biol. Chem. 264, 10411-10419) has a developmental profile that is distinct from that of either of the alpha-mannosidase activities. It has maximum activity at 6 h of development and decreases sharply to its minimum level by 12 h of development. The changes that occur in the levels of these three processing enzymes with development correlate well with the different arrays of asparagine-linked oligosaccharides found in early and late stages of development (Sharkey, D. J., and Kornfeld, R. (1991) J. Biol. Chem. 266, 18485-18497).